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Claim 

A flushing valve unit for a flush urinal characterized by the fact that it is a flushing valve 
unit to be used by replacing the flushing valve of a flushing valve device for a flush urinal 
composed by accommodating a flushing valve for discharging a fixed quantity of water with the 
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operation of a push button or a handle within a main body part, and this flushing valve unit is 
equipped with - 

a passage forming body that is formed to have a size so that it can be inserted into the 
main body part by replacing the aforementioned flushing valve and formed on the inside part 
with an inflow side passage connected to an inflow pipe and a main passage connected to the 
discharge pipe side, 

a diaphragm that is arranged within the linking passage that connects the aforementioned 
inflow side passage and the main passage and controls the flow of water between the main 
passage and the inflow side passage by contacting a valve seat provided to the main passage, 

an electromagnetic unit that is accommodated within a casing provided by linking to the 
upper part of the aforementioned passage forming body and includes an armature which regularly 
contacts the diaphragm against the aforementioned valve seat by being energized to contact the 
rear part of the diaphragm and an electromagnetic coil which attracts said armature by resisting 
the energizing force, and 

a control part for driving a sensor that is mounted to the aforementioned casing and 
senses a user of the toilet bowl and for driving the aforementioned electromagnetic unit based on 
the sensor signal. 

Detailed explanation of the utility model 
Industrial application field 

The present utility model relates to a flushing valve unit Used in flush urinals. 

Prior art 

A flushing device used in flush urinals exists in which a flushing valve device is mounted 
that is capable of being operated manually so that water is flushed when necessary for the 
purpose of water savings, etc. This flushing valve device is formed to automatically stop the flow 
of water after a fixed quantity of water has been flushed and, for example, there are the push 
button type, handle type, etc. Figure 2 is an example of a push button type flushing valve device. 
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Problems to be solved by the utility model 

In flush urinals of the type that is operated manually such as the aforementioned push 
button type or the handle type, problems exist such as forgetting to flush and being difficult to 
use for children, elderly people, patients, etc. and hence there is a disadvantage of not being 
sanitary. Therefore, a flush urinal designed to flush water automatically by automatically sensing 
the fact that the urinal has been used is desired in public facilities and facilities where there are 
many unspecified users such as hospitals, etc. However, to change an existing manual type 
flushing valve device into an automatic running water type, problems exist of the remodeling 
being costly due to the need to replace the entire device with a device for automatic use and 
regarding the need to temporarily stop the water supply during the piping work since the entire 
flushing valve device is replaced. 

Therefore, the present utility model was created to solve the aforementioned problems 
and the purpose thereof is to provide a flushing valve unit for flush urinals capable of replacing 
the flushing device of existing flush urinals by an automatic running water type that has multiple 
functions in a short time without stopping the water supply and that can keep the installation cost 
low. 

Means to solve the problems 

The present utility model has the following constitution for achieving the aforementioned 
purpose. 

Namely, it is a flushing valve unit for a flush urinal to be used by replacing the flushing 
valve of a flushing valve device for a flush urinal composed by accommodating a flushing valve 
for discharging a fixed quantity of water with the operation of a push button or a handle within a 
main body part and is characterized by the fact that it is equipped with a passage forming body 
that is formed to have a size so that it can be inserted into the main body part by replacing the 
aforementioned flushing valve and formed on the inside part with an inflow side passage 
connected to an inflow pipe and a main passage connected to the discharge pipe side, a 
diaphragm that is arranged within the linking passage that connects the aforementioned inflow 
side passage and the main passage and controls the flow of water between the main passage and 
the inflow side passage by contacting a valve seat provided to the main passage, an 
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electromagnetic unit that is accommodated within a casing provided by linking to the upper part 
of the aforementioned passage forming body and includes an armature which regularly contacts 
the diaphragm against the aforementioned valve seat by being energized to contact the rear part 
of the diaphragm and an electromagnetic coil which attracts said armature by resisting the 
energizing force, and a control part for driving a sensor that is mounted to the aforementioned 
casing and senses a user of the toilet bowl and for driving the aforementioned electromagnetic 
unit based on the sensor signal. 

Operation of the utility model 

Normally, water is prevented from flowing to the discharge side by the passage between 
the main passage and the inflow side passage being closed with an armature pressing on a 
diaphragm and the diaphragm contacting the valve seat of the main passage. When a user of the 
urinal is detected by a sensor, the pressing of the diaphragm by the armature is released, the 
passage between the main passage and the inflow side passage is opened, and water flows to the 
main passage side from the inflow side passage. The time during which water is allowed to flow 
is preset in the control part and an electromagnetic unit is driven and controlled in accordance 
thereof. 

Application example 

Below, a favorable application example of the present utility model will be described in 
detail based on the appended figures. 

The flushing valve unit for a flush urinal related to the present utility model was designed 
so that the members of the flushing valve device of a flush urinal installed with a conventional 
manual flushing valve device such as the push button type, handle type, etc. can be partially 
replaced and can be converted into an automatic running water type by replacing the 
conventional flushing valve with a flushing valve unit. 

Figure 1 shows an application example of a flushing valve unit for a flush urinal and is an 
explanatory drawing showing installation on a conventional push button type flushing valve 
device. Figure 2 shows a conventional push button type flushing valve device before 
replacement. 
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To describe the constitution of the conventional example first, (10) in Figure 2 is the 
inflow pipe, (12) is the main body part with a built-in flushing valve, and (14) the discharge pipe 
connected to the urinal. The aforementioned flushing valve is comprised of exit valve (16), a 
support mechanism for the exit valve, push button (17), and presser rod (18), and is constituted 
for a closed passage to be opened by pressing push button (17) and for a predetermined quantity 
of water to flow out to the discharge pipe (14) side. Also, (19) is a plug rod for adjusting the 
quantity of water that flows in and (20) is packing. 

The flushing valve unit for a flush urinal in this application example replaces the 
aforementioned flushing value mechanism with the unit described below. Push button (17) is 
removed and sealed with a cap. 

(22) in Figure 1 is a passage forming body with a size wherein the outer shape thereof can 
fit in the casing of aforementioned main body part (12) by being inserted and is formed with a 
passage inside. (24) is an O-ring fitted in a recess groove provided on the outer circumference of 
passage forming body (22) and this O-ring provides a seal between the inner wall of main body 
part (12) and passage forming body (22). (26) is a fixing nut for fixing passage forming body (22) 
that was fit in main body part ( 1 2) by being inserted. 

Passage forming body (22) is provided with main passage (28) by vertically penetrating 
the center part thereof and is provided with inflow side passage (30) that connects to inflow pipe 
(10) at the side of main passage (28). Linking passage (32), which is a dish shaped space is 
provided above main passage (28) and inflow side passage (30), and main passage (28) and 
inflow side passage (30) are both connected to linking passage (32). 

Valve seat (34) that projects upward is provided at the upper end of main passage (28) 
and diaphragm (36) is mounted to oppose valve seat (34). Diaphragm (36) is comprised of seal 
member (37), which is provided at a position that contacts valve seat (34), and supporter (38), 
which supports the seal member. The center part of supporter (38) is formed into a cylindrical 
shape and exit passage (38a) is formed at the center of the cylinder. 

(40) is a connecting passage formed by piercing a small hole in diaphragm (36) at a 
position that connects to aforementioned inflow side passage (30) and this connects 
aforementioned linking passage (32) and inflow side passage (30). 
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(42) is an armature which is accommodated within a guide cylinder wherein the lower 
side is opened, this armature is energized downward by spring (44), and normally, it contacts the 
upper end face of the cylinder in aforementioned supporter (38) to close exit passage (38a) along 
with pressing diaphragm (36) and contacting seal member (37) to valve seat (34). (46) is a yoke, 
(48) is a coil wound on the aforementioned guide cylinder, and these compose the 
electromagnetic unit together with armature (42), etc. 

(50) is a control part casing for accommodating a power supply part, control part, drive 
part of the electromagnetic unit, etc. and this is fixed on main body part (12) to include the 
electromagnetic unit. (52) is a sensor provided on the front face of control part casing (50). This 
sensor (52) is for sensing a user. The control part controls the drive part of the electromagnetic 
unit with a computer based on a signal from sensor (52). 

Next, the operation of the aforementioned application example will be described. 

When the urinal is not in use, armature (42) is pressing diaphragm (36) against valve seat 
(34) with spring (44) and inflow side passage (30) and main passage (28) are cutoff to stop the 
outflow of water. In this state, water does not flow into main passage (28) and water is filled in 
linking passage (32) through connecting passage (40). 

When use of the urinal is sensed by sensor (52), the electromagnetic unit is driven by the 
control part and armature (42) moves upward by resisting the force of the spring. As a 
consequence, the lower end face of armature (42) separates from supporter (38), exit passage 
(38a) is opened, and water in linking passage (32) flows out to the exit passage (38a) side. 

When the water in linking passage (32) flows out to the exit passage (38a) side, the 
pressure in linking passage (32) becomes lower than the pressure in inflow side passage (30) and 
hence the balance in the water pressure between linking passage (32) and inflow side passage 
(30) is lost and diaphragm (36) is pushed up by the water pressure in inflow side passage (30). As 
a consequence, seal member (37) separates from valve seat (34) and inflow side passage (30) and 
main passage (28) are connected at the valve seat (34) section. Namely, water flows into main 
passage (28) from inflow side passage (30) and water flows against the discharge pipe (14) side 

To stop the flow of water, armature (42) is restored to the original position and diaphragm 
(36) is contacted against seat valve (34). 
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The aforementioned control part drives the electromagnetic unit according to a 
predetermined program. By setting a drive method for the electromagnetic unit as a program in 
advance, it is possible to appropriately set a duration time for the water outflow, outflow start 
time, etc. 

Incidentally, the flushing valve unit shown in Figure 1 is provided with a mechanism for 
continually flushing a small quantity of water in order to prevent freezing. To describe this freeze 
preventing mechanism, (60) is an expansion part provided by being connected to aforementioned 
inflow side passage (30) and (62) is an adjusting screw provided to advance and retreat freely 
within recess part (63) provided within expansion part (60). Recess part (63) is connected to 
inflow side passage (30) through subsidiary passage (64) provided to passage forming body (22) 
and passage (65) provided within expansion part (60), and recess part (63) and main body part 
(12) are connected through passage (66). Subsidiary passage (64), passage (65), recess part (63), 
and passage (66) form a bypass passage and it is possible to continually allow flow of water to 
the discharge pipe side from the inflow pipe side while adjusting the flow rate by advancing and 
retreating adjusting screw (62). 

Incidentally, in addition to forming a passage as described above, a bypass passage is 
formed by providing passage (67) wherein one end opens to the inner bottom surface of a recess 
part formed at the side of valve seat (34) and passage (67) and passage (68) within expansion part 
(60) connect to recess part (63). Passage (68) within expansion part (60) is a passage provided to 
an existing flushing valve device and the purpose of passage (68) is to prevent freezing in the 
vicinity of diaphragm (36) by communicating with said passage (67) and creating a flow for 
freeze prevention even on the diaphragm (36) side. 

An example of conversion into an automatic running water type by installing a flushing 
valve unit for a flush urinal in a push button type flushing valve device wais described in the 
aforementioned application example but it is similarly applicable to manually operating urinals 
such as the handle type, etc. and can be applied if the urinal has a small toilet bowl or a large 
toilet bowl. 

Also, in an actual installation process, there is an advantage of being able to perform the 
work without affecting the other parts since the water can be stopped temporarily and prevented 
from flowing to the main body part (12) side of the flushing valve device by clamping plug rod 
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(19). It is also very effective for installation at public facilities such as hospitals. Also, the 
remodeling effort only requires replacing the main body section and hence there is an advantage 
of being able to perform the work in a short time. 

In the explanation above, a favorable application example for the present utility modeJ 
was cited and described but the present utility model is not restricted to this application example 
and naturally, various modifications can be made within the scope of the spirit of the utility * 
model. 

Effect of the utility model 

According to the flushing valve unit for a flush urinal related to the present utility model, 
an existing manual flushing valve can be used as the flushing valve of an automatic running 
water type urinal and hence there are advantages of the flexibility being improved, of being 
sanitary, and of being able to save water. Also, this unit has advantages such as being able to 
keep the expense low and the work being easy since the work only requires a partial change in an 
existing device. Also, effects such as being able to appropriately control and adjust the water 
flow automatically, being able to increase the functions more easily than in the manual operation 
type, etc. are manifested. 

Brief description of the drawings 

Figure 1 is an explanatory diagram showing an example of having installed an application 
example of the flushing valve unit for a flush urinal related to the present utility model and 
Figure 2 is an explanatory diagram showing the constitution of a conventional flushing valve. 

(10)... inflow pipe, (12)... main body part, (14)... discharge pipe, (17)... push button, 
(19).. .plug rod, (20)... packing, (22)... passage forming body, (24)...0-ring, (28)...main passage, 
(30).. .inflow side passage, (32)... linking passage, (34).. .valve seat, (36)... diaphragm, 
(37)... seal member, (38)... supporter, (40)... connecting passage, (42)...armature, (52)... sensor, 
(62). ..adjusting screw. 
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Figure 1 
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Figure 2 
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